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Abstract 
 

Hawking emphasizes that the universe originated from a big bang, a one-time event that allowed it to grow. According to Hopkins’s theory, the 
universe was formed through extreme compression, where all matter, materials, and space were folded into a tiny state. During this compression, 
it suddenly exploded at a critical moment, creating the universe. Einstein viewed space and time as interconnected, forming space-time, where 
time needs space to grow and space needs time to expand. This relationship is central to Einstein’s field theory. While these ideas explain the 
universe's beginning and expansion, they rarely address the existence of multiverses or other universes. In this paper, we explore a new concept 
for universe formation, considering both closed and open models, using Hamilton’s topological hypothesis to develop a new assumption about 
the origins of space and time beyond conventional ideas. 
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INTRODUCTION 

 
In Planck-scale physics, the early universe is modeled as a 
blackbody with a Planck temperature. During cosmic inflation, 
horizon entropy increases, but as the universe cools and 
expands, temperature decreases inversely with scale factor. 
Some models suggest that at very low temperatures, 
gravitational effects may cause contraction due to insufficient 
thermal pressure to counteract gravity. This negative feedback 
can slow or reverse expansion, with the Hubble parameter 
evolving accordingly. Over time, the expansion rate may 
diminish, with temperature approaching zero asymptotically. 
As temperature drops, entropy production lessens, possibly 
halting further increase. According to the generalized second 
law of thermodynamics, when total entropy stops increasing, 
cosmic time flow would cease, leading spacetime to become 
quasi-static where both time and space are frozen. Ultimately, 
the universe might collapse into a 'Big Crunch' when entropy 
and energy cannot sustain expansion, resulting in a singularity. 
This article explores the potential for a cosmological 
contraction driven by gravitational forces, which may produce 
a closed universe and an open universe, accordingly. 
 
In this process, all matter and energy could be compressed into 
a single, infinitely dense point known as a gravitational 
singularity. This idea is consistent with certain cyclic universe 
models, which suggest that such contraction might be followed 
by a rebound or phase transition, leading to subsequent 
expansion—often called a 'Big Bang' or bouncing cosmology. 
The universe can be viewed as an open system within 
theoretical physics, where observing or extracting a segment 
effectively extends or expands its complementary region. This 
leads us to hypothesize the existence of a dual cosmological 
domain that contracts while our observable universe expands. 
Similar to imagining two symmetrical cylindrical structures in 
a duality framework, the topology of a conical manifold may 
represent a separate but related sector of the universe. 
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This duality, Multiversal landscape, suggests two 
interconnected regions with mirror-like gravitational and 
metric properties: one region exhibits metric expansion aligned 
with Friedmann-Lemaître-Robertson-Walker (FLRW) 
solutions, while the other contracts. This concept is our 
innovative suggestion of the broader open and closed 
cosmological framework, hinting at a multiverse where 
boundary conditions at asymptotic limits influence each 
sector's evolution. Which is aligned with the (FLRW) model. 
This research paper provides a reasoned discussion on the 
theoretical basis of the proposed cosmological model, rooted in 
the fundamental energy conservation principle an inviolable 
law in both classical and modern physics. 
 
Our innovative model explores both closed and open universe 
configurations, ensuring energy conservation within each. The 
'expand–contract' cosmological framework aligns with 
classical and quantum interpretations, including Friedmann-
Lemaître-Robertson-Walker (FLRW) solutions with various 
curvature parameters. Additionally, these models' implications 
for entropy relate to the thermodynamic arrow of time, 
consistent with the second law, which states entropy increases 
in isolated systems. The conservation law is represented 
through binary states 0 (no energy exchange or static) and 1 
(active transfer or dynamic) highlighting the quantized nature 
of physical states. This approach integrates thermodynamics, 
quantum information, and relativistic cosmology, providing a 
comprehensive view of the universe’s energy evolution. 
Furthermore, employing the harmonic oscillator lattice phonon 
model as a conceptual framework supports measurement 
mechanisms and validates its use as an analytical tool in 
condensed matter physics and quantum information science. 
Our framework utilizes the quantization of lattice vibrational 
modes, known as phonons, as fundamental bosonic quasi-
particles. This approach enables a detailed understanding of 
phonon-mediated interactions, decoherence mechanisms, and 
energy transfer processes. By modeling lattice vibrations with 
these quantized vibrational eigenmodes, we improve the 
precision, reproducibility, and coherence of measurement 
protocols. This provides a solid microscopic basis for 
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Conclusion 
 
This research paper aims to introduce an innovative conceptual 
transformation framework for understanding the universe's 
origin by examining the theoretical models of closedand open 
dual universes. By applying Hamilton's topology hypothesis, 
we formulated new assumptions and mathematical structures 
that shed light on the cosmos's beginnings. We also explore 
how these models impact our understanding of pre-creation 
conditions, including properties of time and space beyond the 
traditional initial point, offering a comprehensive analysis of 
universe nucleation and spacetime topology. Hope this work 
can contribute positively to scientific knowledge and benefit 
humanity [3]. 
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